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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simple, rapid and inexpensive en bloc detection 
method for plurality of pathogenic bacteria that can save the time and the labor needed for a 
primer designing and the evidence for characteristics and utilizes a multiplex PCR (polymerase 
chain reaction) technique that is effective for quality control. 

SOLUTION: The method comprises two steps, namely the one step where an effective primer 
couple group that is amplifiable under a prescribed temperature condition is selected from a 
plurality of readily known primers for PCR and its concentration is adjusted and another step 
where a specific reagent is prepared. 
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OCWyA) 


LM-LL4 


OOOOAOA □ TTOA OAT AT 


17 


47.11 


50.0 
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A RAMESH 2002 




re-i 


CTATTGGTTATOCOCAAAOC 


20 


45.01 


53.0 


00.0 


0.40 






YW ... 1 


TGCAAQTQGGTTGAATTGCA 


20 


46.01 


55.0 




LYBMX 


440 


R ~F WANQ 1B97 




YP-3 


CTTQQCTQATQQCADQAT 


1ft 


65.01 


55.0 


05J 


0.40 




YP-4 


TC QTC AC OTGAC CUTQAT 


10 


66.61 


50.0 




039 


V — R KM 8O0O 




BO-HEL-F 


QAAGGGTGCTA 1(11 UGGTOTAO 


23 


47.01 


05.0 


60.6 


0.40 




tiitrvctytin BL 


BO-HEL-R 


AGGGTA QQOrrTCAAOTTOTAATO 


23 


43.51 


63.0 




780 




ccpooJywr* AB 


BO-CEL-F 


CATOCQQCAAACTTTACQAACCT 


23 


47.51 


03.0 


00.8 


0.20 






BO-QEL-F 


TAAT0TQOCQ0OOQQAATAAAT 


22 


46.01 


04.0 




IBS 


R -F WANQ 1807 




BC-1 


CTQTAQCOAATCQTACQTATC 


21 


47.61 


62.0 


54.1 


0.10 




BC-2 


TACTGCTCOAGCCACATTAO 


20 


50.01 


OO.O 




102 


il neuPATC* » /vi ft 




GSEAR-1 


OGTTA TCAATGTGCGG QTOa 


20 


55.01 


02.0 


68.2 


0.40 




GSEAR-2 


ooaoAuni r rruTOTTcaa 


20 


50.01 


00.0 






164 






QSEBR-1 


QTATOQTOQTOTAACT QAGO 


20 


50.01 


00.0 


60.0 


O40 






•fltaratoxmB 


QSEBR-2 


CCAAATAQTOACQAOTTAOO 


20 


46.01 


584 


SAUX 






WiOwifl^ft idftC 


QSCCR-1 


AQATGAA QTACrrnMTCrfOTATOO 


24 


37.01 


004 


00.0 


0.40 




GSECR-2 


CACAOTTTTAQAATCAACCQ 


20 


40.01 


50.0 




270 






QSEDR-1 


OCAATAATA QQAQAAAATAAAAQ 


23 


20.11 


soil 


04.1 


0.40 






QSEDR-2 


ATTQQTA 1 1 1 H 1 1 HXi 1 10 


20 


26.01 


50X1 






m 


s ntorcto xinE 


QSEER-1 


AQOTTTTTTGAOAGGTCATUC 


! 21 


42.01 


00.0 


NT 


0.40 
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QSEER-2 


QTTTTT7TTO TTOGOTO AA TO 


21 


33.31 


50.0 




7B2 


M UNO STROM 


SortT A 


CBML A1 




21 


62.41 


04,0 


60.6 


0.40 




2001 


QBMLA2 


OQTATTTOQAAA GCTQAAAA OQ 


22 


40.01 


02j0 










C8MLB1 


CAQQAQAAOTQQAaC OAAAA 


20 


50.01 


60.0 


00.0 


Ol40 








0BML B2 


OTTOOooorma rrTorro 


20 


45.01 


55.0 








388 




£hfiT£ 


C8ML El 


CCAAQA 1 1 1 1 UATCCQCOTA 


20 


45.01 


55.0 


00.0 


0.40 






0BML E2 


GOT ATTQATO OAAAAOOQTOA 


21 


42.01 


60.0 






543 






0BMLF1 


GQaOTTOATTAQAOAAOQOA 


! 20 


60.01 


60.0 


NT 


040 






08MLF2 


TAAOTC OCO TAQOOOOQT, AT 


20 


55.01 


02.0 








282 




BonT A 


AS-11 


TGCAGGACAAATGCAA COAGT 


21 


47.01 


62.0 


60.0 


040 






AS-22 


TOOAO 0O0AAAATGGTATT0C 


21 


47.01 


02.0 








315 




AmtTB 


B3-11 


CCTOCATTTOOQAQAOaTACO 


21 


57.11 


MO 


63-2 


040 




jt 


BS-22 


GTOTTOQAGTOGAADAOGTOT 


21 


62.41 


04O 






280 




Av?ro 


C8-11 


ATACACTAGCTAATGAGQGTQ 


21 


42.01 


60.0 


NT 


0.40 




*P 


09-22 


TQGAGT ATTOTT ATTOCGAGG 


21 


42.01 


OOjO 






487 






D3-11 


GTGATCCTGTTAATGACAATa 


21 


30.11 


680 


NT 


0.40 






03-22 


TOOTTOGAAT OTA A GGGATGO 


21 


47.01 


02O 






280 






ES-11 


GAGGCGQTTGTCAAGAA TTTTA 


22 


40.M 


62J0 


54.1 


0.40 




» 


ES-22 


ATTAQO TTF 1 QAGAG ITOTTO 


21 


33.31 


OOJO 










BonT? 


FS-11 


CAATA GGAACGAATCCTAGTG 


21 


42.01 


60O 


NT 


0.40 




382 


m 




FS-22 


ATCAQ GTC O TGGTCC OAATAO 


21 


52.41 


04jO 





[0019] 

*f fr* * 7 0F'ffiffim-? * ? - 5 X (JGJIT rsSMXJ o ) li> dH f 1 age 1 
1 i njtf£^mffl^9'f 3 & S T4 (&T Fp STJ 0 ) > in vAlft? 

^tHmy°94^'~n s alm3&salm4 (UAT TpsalmJo) > hi 1 Alfe?- 
^mffiT/^^-ttH ILA2-F&HILA2-R (J^T TpHILAJo). ipa 

Hm.B^mmy'y^ ^~ns h i - 1 & s h i - 2 out rpsh u <> ) , ^i^i 

n v E^Li^mmm^y^ -r-tt I — 1 & I — 5 1 (VAT Tp I J o ) ^ v i r AMfS^- 
fc&my'yJ v-*tv i rA-f&v i rA-r (&T Tp v i r AJ 0 ) i3^**l%> ( 
g2) o 
[0 0 2 0 ] 

fyj *mwm-?x?~ ^ (wt rv i bmxj o ) a, c t xma^tamzf 

1 & CT 2 (&T Tp CTJ o ) > c t x MitttfCltim 7°? 4 -?-ttV C 

-i&vc-2 (WTTpvcjo) , mmnmfo&MTDnmitttfimmy'vj ~?-tt 

TDH-1&TDH-2 (&T [pTDHj,) , Tox R jt^^tBffl 7<7 J ^ ~M T 
oxR339-l&ToxR339-2 (&T [pToxRJ » ) > & «t Tf c y t o t o 
xin-hemolysi n jtf£^$/±iffl ^5>f ^-»V V p 1 & V V p 2 (^JLT Tp V 
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V P J o ) fr^ttlZ ($i2) o 
[0 0 2 1 ] 

^r/t'n/^^ • ^xiV^afffl^^^- ^ y^x TCCWMXJ o ) i*> 

1 6 S r RNAM^7-f7-MC-c &j-F&C-c&j-R (J^T TpC - c & 
jJo)> hippuricas e ^GH^mffl J-HIP-F&CJ- 
H I P-R (&T TpHIPJo) > C. Col i (NCTC 1 1 3 6 6 1 *) 
U-r-M >^7V-A0RFtUlffl7 , 7^-7-jltCC 18-F&CC18-R (J^T Tp 
CCJo) s phospho 1 ipase CitfS^&tfiffl :/9-f L 3 & P L 7 ( 

Tp P LJ o ) > fiitfenterotoxi n^tte^ffiffl 7^ v-frP 1 4 5 
&P 1 4 6 (&T Tp PJ o ) H* (IE 2) o 

[0 0 2 2] 

nf'JT- • «fcl">*Bffl*7**-3 (J^T TLYBMXJ 0 ) it 

, i a pfc^lfctBJfl:/?^ 7-MMONO A&L I S 1 B (J^T Tp Lm 1 J o ) . 1 
isteriolysin 0 atfS^ffiffl -/9 -f v-*f L L 5 & L L 4 (&T Tp Lm 

2 J o ) > ail itfe^mffl^^-^ v-MY e 1 & Y e 2 (&T Tp Y ej o ) , in 
v MitttfC&m?? J -?~ttY P - 3 & Y P - 4 (&T [p YpJ , ) > h emo 1 y s 
i nBLlfe^taJffl7*7^v-^HEL-F&HEL-R OUT TpHELJ o ) > c 
e r e o 1 y s i n ABjtfi^taffl^^^v^CEL-F&CEL-R (JSIT Tp 
CELJ 0 )>*3J:O f hemolysi n itte^fcffiffl 7? J v -2tB C - 1&BC-2 

(JJ1T TpBcJ o ) (^3) o 

[0 0 2 3] 

It-fe^ Kf^Iffiv^^- 5 y (JSIT rSAMXj 0 )fi, enterotoxi 
nAlfe?taiffl^7'fv-^GSEAR-l&GSEAR-2 (JSLT TpGSEARj 
o) ^ enterotoxi n Blfe?ftilJli^9>f v-tGS EBR— l&GSEBR 
- 2 (JSLT rpGSEBRJ » ) , enterotoxi n ClfefM/^-f v-M 
G S EC R- 1 &G S EC R- 2 (&T T p G S E C R J „ ) . enterotoxin 
Dlfe?taiffl7*7^'7-MGSEDR-l&GSEDRF-2 (&T TpGSEDRJ 
o ) , e n t e r o t o x i nE*fK?tfflffl^7-f v-MG SEER - l&GSE 
ER-2 (&TF TpGSEERj o ) &&ttl& (^3) 0 

[0 0 2 4 ] 

H7,-Mm~?*?- 5 (filT TCBMXJ o ) fi. B o nTA&te^mffl 

^7^7-MCBMLA 1 & CBMLA2 (J^T TpCBMLAj o ) . Bo nT Biffs 
fttf)l7*7>fv-MCBMLB 1&CBMLB2 (JSJIT rpCBMLBj e )>Bon 
TEil^(llffl^?'f7-#CBMLE 1 & CBMLE 2 (&T TpCBMLEj 0 ) 
x BonTFlf5^taiffl7°7^v-MCBMLFl&CBMLF2 (JfilT TpCBML 
FJ o ) , Bo nTAitfeT-^aiffl^9-f -7-^tA S 1 1 &A S - 2 2 (&T Tp A S J 
o ) Bo nTBS^HJffl7 , 7'f7>-^BS- 1 1&BS-2 2 (&T TpBSJ o 
) , Bo n TCMitttftmm??* ~?-ttC S-l 1&CS-22 (&T Tp C SJ « ) 
, B o n 7-MD S-l 1&DS-22 (JSLT Tp D SJ 0 ) . 

B o nTE&fc^lfcmffl^-f v-2frE S - 1 1&ES-22 (&T Tp E S J o ) . ^ 
Xl/Bo nTF&B^tfiiiim-??^ T-JtF S- 1 1 & FS-2 2 TpFSJ 0 ) 

(|3) , 

[0 0 2 5 ] 
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[0 0 2 6 ] 

ECMXR^V'TpEcoliiW4l^ti:^ffl^L^, &m (HI 4 ) <fc 9 & 
5cL£#7'?-f v-^-<7)^IEJtl±pmMK : pLT : pST :pl : pBco = 2 : 1 : 
2I1I4 (^9>f ^ 0. 2 : 0. 1 : 0. 2 ,« M : 0 . 1 

: 0. 4 ^M) -C&ofc (|2) o 
[0 0 2 7 ] 

SSMX-CJi, p S A L t p H I L AA^Jlf*L«#^l L^o (13 4) fc* 

^&£Lfc#:/7>f v-*fr<z>M£Jfcfip ST:p.SAL:pHILA: P Shi : p I : 

pv i rA = 2 :i:2:2:2:i (y^^v-^MSftli^O. 4^M: 0. 2 

^m:o. 4 ^ m : 0 . 4^:0. 4 : 0 . 2 m m) t&o*: (^2 ) 0 

[0 0 2 8 ] 

V I BMXTIi, pToxRt p T D Hi3 i ^p V V p »ftffl^/7l^o ((2 
4) KX $&£Lfc&:/9^-#0*fltlfcttpCT :pVC:pToxR: P TDH: 

P Wp = 4 : 2 : 4 : 1 : 1 (:/?>r^ 0. 4^m:o. 2 ,*m : 

0. 4 fiM. 0. 1 ^ M : 0. l^M) -CJbofc (^2)o 
[0 0 2 9] 

c cwMx-eu, p c- c & j t p h i pfccttfp cc^ zti j ?tiffi.&vpm*7F^£z 
(84), jfclltfcJ: DftSU#^?>f v-fro«jSfJfcf*, P PL:pP:pC-c&i 
: pHIP : P CC = 4 : 4 : 4 : 4 : 1 (79^ v wt#* 0. 4^m:o 
. 4^m:o. 4//M:0. 4^m:o. l^M) -C&o*: (^2)o 
[0 0 3 0] 

L YBMX-Cfi, pHELt pCEL^i^pBC K&&ftmi>WX> htlfco (13 
4) K X *)&:fcLtz&Zf < 7'( -?-fte>1&llt*-WiBtit\*, pLml : pLm2 : pYe :pY 

p : pHEL : pCEL : pBc=4 :4 : 4 :4:4: 2 :i (7?>f v-fchftte*jft 
te^o. 4//M:o. 4(uM : 0. 4^m:o. 4/*m:o. 4^m:o. 2^m:o 

. 1 M IA) (^3) o 

[0 0 3 0 ] 

W^O KtfAJSf fcilMBS *Lfc 0 &kfcLtz&y°7 J ~?-ft(DWtf£it\i, pGSEAR: p 
GSEBR : pGSECR : pGSEDR : pGSEER=l : 1 : 1 : 1 : 1 
v-fchft&*aftt#* 0. 4^M:o. 4^M:o. 4,«m:o. 4//M:0. 4 pM.) 
-C^ofc (^ 3) o 
[0 0 3 1 ] 

CBMXIi, gL^OM- P C Rffl^^-f v--C* *) > pCBMLA^II, XM^h3\ 
ffl Lfc*J9fJfcHJ: <9 B6<jfl?^> Kj&«A*ffci|M83 Jtfco P C BML AT»i7 8 2 b p<D^ 
y Ytmn $ tl& \±~f-?$> o^^'pCBMLBtl^D2 0 5 bp &Bt<Z>;*> Kdq&fti £ tt 
*:<, LH ! oT, HflU^yU LTi/>&^M-PCRtff'f 

lfct±> pCBMLA : pCBMLB : pCBMLE : pCBMLF : pAS : pBS : p 
CS : pDS : pES : pFS=i : 1 : 1 : 1 : 1 : 1 : 1 : 1 : 1 (7 ? 4 —Mkfc 
ikBH±&*o. 4//M:o. 4^m:o. 4^m:o. 4^m:o. 4^m:o. 4^m 
: 0 . 4^M:o. 4^M:o. 4 ^ M) -c£> o it 2 ) o 

[0 0 3 2 ] 

tl±<7)^ffi-C^ML^7*v>f "7-fc|-^7l££, II^^DNAa s e 7 *) -<OT <t 

2 0 0 //Mt^SJ: •? KpSSLfco i tih<Di%.ft]fey&*m v>T. ^flb? * * - 5 >y 7 7* 
. UtiSoaMtlfc-CO. 5mL-7^f^Df a-yi: 1 0 0// LlSU:, IP^, ECMXIi 
praMKlft, pLTM, pSTlt> p I JgfR. £ J: Xf p E c o WM<F>%r* 2 . 5^ 
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L, 0. 6 2 5 2. 5^L, 0. 6 2 5 fx L £ X 0* 5 f* L T o £• 0 . 5mL7^^ 

n^a.-7*^AtLMM^7XT- 1 0 0 /u L £ L£ 0 TOKS SMX, V I BMX, CCW 
MX, isj: tfS AMX*m^:Lfz 0 Z.tlb<0~?X?- Z v ^*£2&0^8 ilf-^-yffl 
fl-«y-»f-^- (B-0 8 17-1, tf-J-A«|f) K-e-tf5JW#TftAU, fM#g<7># 

(^>T*n&*C.vX/tjKV'-*^ m-r^y ^9^) £fflV^T, 6 0 "C 3 BfMflJMS L 

[£JfcflI 1 ] 
[0 0 3 3 ] 

1. 5mM, dNTP : 2 0 0 ^M, f «i<?)IS»*^i) , i 
WttK, £*#feBifflffi-fi#W«^^A-7y§fc«9 2 2. 5^ Lfofl-ftLfc, 

#JtSi"4 i ? »-X*tTKJ»$*fc 0 y- ^-^iSjg^fMi, 95tXl 5m i 

n ^KriftKtt (*7hX^Fffi!|?^7- -ff?)i&tett£!&£) <D&, 9 5 "C X 3 0 s e 
cO«'|£, 5 5. 0 DX 3 0 s e c <DT <J V^, 7 2 t) X 3 0 s e c <DW&ElJ&& 
3 5 Bf!S»)agL, 7 2. 0 tlx 7 m i nOflfc#*JRJ6*fr ^>^o igflM^fi, ^7*9 - A 
v 9 X&KWt&-%-<Dm%rX'WLW) Lfc 0 n&&kWH*»*t9L 0. 5^g/mLt44J:?tI 
-fb^^v^A^-^p Lfc 2 %r^Tu-^^*;v (7A*n-^L03, ^@Mc:££?tt) 
V*T, lXTAEMCiUOOV, 2 5mi nffofco 
[0 0 3 4] 

5 ~10 K^Lfco 

ECOMXiaiJ ^WJRtt^JBM (tfe#-f - E C 1 - 7 ) . Ilf#tItt*^I (*&#-§■ 
E C 3 & 4 ) , lfSAtt»l E C 5 & 6 ) & <fc t/BiWaiJfll'tt^Mffi (*fe#-f- 

EC7&8) ^llCPJn £ t* s arfgi: fcofco SSMXtJ: »)f 7^1 (*fc#-^S 
S1&2) , iff (tftSS.3, 4, 5&6) , t;v*^7lf (WfSS7&8 
) £K5SKMIi-&£ tOTtSt iofco V I BMXCJ: V) 3 1^90 (##^V I B 1 & 

2) , »^'tt*^m*ffi^ifetry;* (ftttviB3&4) , mmv£mmm&-t<m#: 

t:7'J* («ffVIB5&6) tffcf 7V *s*fr-y j jiT, (tffVIB7&8) 
*W&fc#SM-*"*££**lirfl&*fcofco CCWMXlCt^flitt^xJV^al 
tCCWU2) , (WfCCW3&4) > *^>t?a/t* 

?-yxyaX (tffCCW5&6) i3 J: 3r t>t?0^7^ w 3'J (tffCCW7 
&8) *lfiflttfl'SIIi-*£ £rtWt&i fcofco LYBMXK <£ <9 'JXr'JTt^t^ 

(ftf^LYBl&2) , x;Vy^7xVron <; ^4 * (ftff LYB3, 4&5 
) , Ji;vi/^T->J-- Kf- j.^^ n-'>7. (tf-^LYB6) £ «fc tf-fc: 1^ 7.® 
LYB7&8) i ttmife tftotio SAMXKJ:lJxvfDf^-». 

AR&tttt (ftffSAl) , x>fnb + y>A&B^ttl* («fSA2) , xyfn 
h*z/>B SA3&7) . x^rnF^y>C <*&#-§■ S A 5 , 6 

&8) fcWx>fa^-»Dlttft (ftff SA4) S-TO^^lJ-TS^ fcriWfi&fc 
£ o tz 0 CBMXi:J;i)-a-Df^yyA R§f£$c ($c#-S§- CB1&4) , 
'>^B»tt* (fttfCB2) ^i^xyfnh^yyEittft (tffCB3) 
t 4 i t 1 * o fee 

[0 0 3 5 ] 

^i^^oT^ai^tL^i iic^^ 0 i<7)i fcjc J: «J, 1 -tr -y h^^cf^feHaM^ai^ 
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[0 0 3 6] 

[0®ofM&t™ 

[Eli] p c Rtft&yv-*m-r^-c$>&o 
[03] Sft#PCR^3E7n-Sr^i-|g-c*s 0 

[0 4] -fu -?-nm±<?)%L&ftm & 0 

[05] ECOMXt; J: jg^m*»*^-r^it-c2b*o 

[06] s sMx»c«t4^^^*^«ii^fc#iftif^— ^m^»*^i-^-cjb4o 
[07] vi BMXtii-e^'j *jRffi#o-»«mrit**^i-¥jftT**o 

[0 8] C CWMXi:J:4A> t'n/^^-SIt^ i^^xji/^al^-MtMi 

[09] S AM X I: Uf fe / F9«<7)- ^t?*^4 e 

[0 10] LYBMXt:J:S'j7f UT^^t^f hF^X, xjv->^7i>f on'Jr^ 
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